The 6th National Standard for anti-Rabies Immunoglobulin in China was calibrated by means of two assay methods, the mouse neutralization test (MNT)-a rabies virus neutralization test in mice and the rapid fluorescent focus inhibition test-a neutralization test in cell culture. The calibration was made as a national collaborative assay comprising ten laboratories in China. The results obtained in this study illustrate the differences between the two methods, could not be generally confirmed. Based on the calibration results obtained against the 2nd International Standard for anti-Rabies Immunoglobulin, the 6th National Standard for Anti-rabies immunoglobulin with a defined unitage of 37.0
Introduction
The 5
th National Standard for Anti--rabies immunoglobulin was established in 2002 with a potency of 21. 4 International Units of rabies antibodies in each ampoule. This potency was assigned after calibration against the 2 nd International Standard for anti-Rabies Immunoglobulin with a potency of 30 IU of rabies antibodies in each ampoule.
As the stocks of the 5 th National Standard for Anti-rabies immunoglobulin were running low, a new freeze-dried replacement preparation was obtained and a collaborative study was arranged in order to calibrate the new replacement preparation by comparison with 2 nd RAI.
Materials

1.Participants
A total of ten Laboratories participated in the study. (See Appendix A). Laboratories were referred by arbitrarily code numbers for this study.
2.The 2nd International Standard
A freeze-dried standard for anti-Rabies Immunoglobulin, coded RAI, is a human immunoglobulin which contains 30 IU of rabies antibodies per ampoule. Its calibration was described by Jorn Lyng [1] .
3.The proposed China Standard and references
The candidate standard is a human immunoglobulin，which provided by Wuhan institute of biological products，for better quality control a strong and a weak reference preparation for RFFIT were prepared by Hualan Biopharmarcy. Both of the materials were according to the WHO guideline for preparation of international and other standards and reference materials for biological sub--stances [2] and requirements for prepara--tion and calibration of national standard substances of biologics, issued by CFDA [3] During the manufacturing, the candid--ate standard material was formulated with inactive ingredients (24 g/L Glycine, 0.29% of Sodium chloride, 40 g/L protein) and adjusted to approximately 30-40 IU/ml before distribution. The material was distributed into 6022 heat--sealed ampoules to final volume of 1.0 ml. The mean filling weight was 1.072g (CV 0.47%) and the material was lyophilized. The 6th National Standard for anti-Rabies Immunoglobulin and the references have been stored at below -20℃.
Both the material were tested and found negative for syphilis，HBsAg, anti-HIV and anti-HCV before use. In order to address the inactivation of potentially live viruses, low pH in 24±1℃ for 24 days. And membrane filtration with aperture of 50nm.were introduced to assure homog--eneity. Methods
Potency Test
Participants were requested to perform at least one of the two assays: one was MNT ,which was performed essentially as described by Atanasiu [4] .In this test live rabies virus of a brain-adapted CVS strain was mixed with different dilutions of antibody. Virus which has not been neutralized by the antibodies was detected by intracerebral inoculation of the antibodies-virus mixture in mice And another was RFFIT, which was performed essentially as described by Smith et al [5] . In the RFFIT test residual non-neutralized virus was detected by the infection of cultures of BSR cells. A cell adapted CVS virus was used.
Laboratories experienced in the potency assay of rabies antibodies by MNT as well as RFFIT were invited to take part in the collaborative study .The laboratories, which are referred in alphabetical order, are listed in the appendix.
Stability studies
The stability of the candidate standard was estimated by the real time stability study and accelerated thermal degradation study which is commonly used to predict the stability of a biological product during a long-term storage at different temperatures. Sixteen vials of the candidate standard were stored at different temperatures for 6 months, which were -20,4,20 and 37 ℃. Then assayed their potencies with RFFIT.
Statistical analysis
Each assay result was analyzed separately for its validity. The assay results were regarded as 'statistically valid' if the assays (45 MNT and 45 RFFIT). When the results of variance tests were analyzed from data of the analysis showed linear regression, parallelism and linearity in log dose--response relationships in the parallel-line model [6] . Provided that the results of validity tests by either the parallel-line or slope-ratio models were satisfactory, the relative potencies were estimated as the antilogarithms of the horizontal distance between log dose--response curves or the ratio of their slopes [7] . Combined potency estimates were obtained by taking geometric means of results from all assays from each laboratory and overall potency estimates were calculated as geometric means of results from all laboratories. The results were expressed in the form of histograms and 95% confidence intervals. Estimates of intra-laboratory variability and inter-laboratory variability have been expressed as the geometric coefficients of variations (%GCV) of potency estimates Results from MNT and RFFIT assays were compared with each other in terms of overall means and the differences in potency estimates between the two methods for individual laboratories that performed both assays. Differences between assay methods were assessed using the Student's t-test. Results
The candidate standard
Each laboratory should give five results by one method. Ten participants contributed data from a total of 90, data 70 were accepted as valid (See table 1). by the MNT/RFFIT ratio shown in Table 2 They are all close to unity and only a little In Table 3 , the geometric mean potency by MNT from all the laboratories is less than that by RFFIT, but the coefficient of variation of the estimates from all laboratories is higher than that by RFFIT.
Also there is an overlapping area (36.8 -38.2) in the 95% confidence limits between the MNT and RFFIT method. Grand mean: calculated as unweighted mean of the laboratory means Table 6 . Geometric mean potencies and the 95% confidence limits Table 4 .The mean potencies at 20 and 37 ℃ were significantly lower than that at -20℃ as shown in Table7. Table 2 ).The variability within laboratories for the strong positive reference is among 4.9-15.9%, and it's for the weak positive reference is among 5.0-17.0% (Table 5) .A well-defined protocol does not mean using the same reagents and equipment but using the recommended method such as MNT and RFFIT [8] .
In terms of the candidate standard, 45 assays were submitted of which 35(=78%)
were accepted as valid for the inclusion in subsequent analyses by MNT, whereas 45 assays were submitted of which 35(=78%)
were accepted as valid for the inclusion in subsequent analyses by RFFIT ( Table   1 ).As for the strong positive reference, 45 assays were submitted of which 35(=78%)
were accepted as valid for the inclusion in subsequent analyses by RFFIT, which as well as the weak positive reference.
( Table 4 ) Overall, the fact that 22% of results were excluded from the study due to statistical invalidity (eg, nonparallelism or non-linearity).
The main purpose of this study was to calibrate the 6th National Standard for Anti-rabies immunoglobulin in China.
The ratio of MNT/RFFIT from most laboratories is very near to unity, respectively ( Table 3) . The results of this study showed good agreement among MNT and RFFIT (Fig 1) . Wu has reported that the determination results of neutralizing antibody potencies in ERIG, HRIG and human sera immunized with rabies vaccine by the two methods show--ed no significant difference [9] .CHENG also has reported that it was demonstrated that the rabies antibody titers determined Table 3 ) international units of rabies antibodies in each ampoule [11] [12] .
